Estrogen induces expression of secretory leukocyte protease inhibitor in rat uterus.
In rodents, the steroid hormone estrogen (E) profoundly influences the early events in the uterus leading to embryo implantation. It is thought that E triggers the expression of a unique set of genes in the endometrium that in turn control implantation. To identify these E-induced genes, we employed a delayed implantation model system in which embryo attachment to rat endometrium is dependent upon E administration. Using a gene expression screen method, we isolated a number of cDNAs representing mRNAs whose expression is either turned on or turned off in response to an implantation-inducing dose of E. We identified one of these cDNAs as that encoding secretory leukocyte protease inhibitor (SLPI), an inhibitor of serine proteases. The expression of SLPI mRNA was induced in the uteri of ovariectomized rats in response to E, confirming the hormonal regulation of this molecule. Spatiotemporal analysis revealed a biphasic pattern of expression of SLPI mRNA during early pregnancy. A considerable amount of SLPI mRNA was detected in the uterine epithelium on Day 1 of pregnancy. The level of this mRNA, however, declined sharply on Days 2 and 3 of gestation. Interestingly, on Day 4 of gestation, there was a marked resurgence in SLPI mRNA expression in the uterine epithelium. This second burst of SLPI expression diminished by Day 6 of pregnancy. The transient induction of SLPI mRNA during Days 4 and 5 overlapped with the window of implantation in the rat. Although the precise function of SLPI in the uterus eludes us presently, its known effects as a serine protease inhibitor in other tissues and its hormone-induced expression in the rat uterus immediately preceding implantation lead us to propose that this gene plays an important role in controlling excessive proteolysis and inflammation during a critical phase of early pregnancy.